Abstract
I. INTRODUCTION
Construction industry has used different construction materials since its starting and evolved through various stages and found the best ones. One of the most reliable materials that we use today is concrete and is the most versatile material we have found ever. This material can be used for constructing almost everything such as column, beam, floor, slab and even the walls. There is hardly anything that cannot be constructed with this wonderful composite material. It consists of coarse aggregate, fine aggregate and cement which acts as the finest aggregate in the mix and also the binding material. Concrete can be used in various forms as per the requirement. On its application under compressive loads its capable of taking loads on its own but being weak in tension it requires to be reinforced. Conventionally steel is used for the purpose. Production of steel is responsible for greenhouse gas emission apart from these. Hence attempts are being made by several researchers to provide a low cost sustainable alternative of steel by using locally available material.
Bamboo has historically been used as a building material due to its inherent properties, being regenerating, biodegradable, with high tensile strength and light weight. It does not require sophisticated fuel/energy guzzling procedures for processing. We here, are trying to find out an alternate for reinforcement. The primary concern behind replacement of steel is high cost of steel and the secondary concern is dead load (self-weight) of steel and the replacement is a species of bamboo called 'Cane (Saccharum Officinarum)'. We are using a material to perform research work on a particular species of bamboo which naturally occurs as circular bars of smaller diameters and solid bars of course for RCC and hence application of 'Cane' will be best suited for an efficient load distribution and less exposure to weathering. As these bars of bamboo naturally occur as circular in shape, therefore do not require any splitting up as most of bamboo species and hence internal portions will not be exposed to ageing factors especially water.
II. MATERIAL AND METHODOLOGY
To achieve the objectives, an experimental program will be planned to investigate strength properties of concrete containing Portland cement and bamboo bars as full replacement of steel reinforcement. A control concrete mix will be used in this analysis.
A. Materials 1) Cement: Ordinary Portland Cement (OPC) of 43 grade was used throughout the course of investigation. 
2) Fine Aggregates:
Locally available river sand passed through 4.75 mm IS sieve was used as fine aggregate. The particle size distribution and other physical properties of the fine aggregates are listed in Table II . 
4) Water:
Water used for mixing and curing should be clean and free form injurious amounts of oils, acids, alkalies, salts and sugar, organic materials or other substances that may be deleterious to concrete. As per IS: 456-2000 potable water is generally considered satisfactory for mixing and curing of concrete. Accordingly potable water was used for preparation of all concrete specimens.
5) Bamboo:
Cane (a Bamboo Species) has been used as reinforcement for cement concrete beam available at local furniture manufacturing store.
B. Methodology
A suitable control mix will be prepared and subsequently concrete mixes with cement and Natural fine aggregates. The mixes will be filled into the moulds without the use of any mechanical vibrator. The specimen used for compressive strength tests will be of (150 x 150 x 150) mm size cubes, whereas standard beams of size (100 x 100 x 750 mm) will be used for flexural strength tests. The specimens will be casted in different batches, each batch consisting of two standard specimens of flexural test beams for determining the 28-days strength of each mix. The cube specimens will be tested after 7 days and 28 days of curing, whereas the beam specimens will be tested after 28 days of curing. The static flexural strength will be obtained by testing beam specimens under four point bend test on a Flexural Testing Machine.
III. RESULTS AND ANALYSIS
The objectives of this study were to examine the hardened properties of concrete beams with different reinforcement types. Properties which were examined are:
1. Workability 2. Compressive Strength 3. Flexural Strength The detailed analysis and discussion of the results obtained from the experimental program is presented in the following sections.
A. Workability
Workability is considered to be the property of plastic concrete that indicates its ability to be mixed, handled, transported and placed with a minimum loss of Homogeneity as a most important property. Simply speaking, how easily it can be fully compacted with minimum energy usage. There should be no signs of any bleeding or segregation in a workable concrete. In this experiment, slump of the mix prepared with constant water is tested.
Fig. 1 Slump Test
It is one of the major general tests performed to check the properties of fresh concrete. As grade of M20 is a standard mix, hence will have a good workability and so is clear from the value of slump i.e. 100 mm. This value of slump is obtained easily with 0.6 % of water added to the mix prepared.
B. Compressive Strength
The results of the compressive strength tests conducted on concrete specimens of mix M20 cured at different ages are presented and discussed in this section.
Fig. 2 Compression Test
The compressive strength test was conducted at curing ages of 7 days and 28 days. The compressive strength test results of the M20 grade of concrete at different curing ages are shown in the table.
TABLE V THE FIGURES OF COMPRESSIVE STRENGTH OF M20 CONCRETE CUBE SAMPLES
Compressive strength of the M20 concrete sample is 24.61 N/sq.mm after a period of 28 days.
C. Flexural Strength
The results of the flexural strength tests conducted on concrete specimens of three reinforcement types cured for 28 days are presented and discussed in this section.
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IV. CONCLUSIONS
Following conclusions are made on the basis of the experimental study: 
